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Patentanspruche: 

1. Verfahren zur koyalenten Blndung von blologlsch aktlven Verblndungen an substitute 

aktive Vei bindungen an Thlolgruppon, prlmflre Amlnogruppen, Amldoxlmgruppen, 
HydroxamsfiuregruppenoderKarbonsfiurehydrazidgruppen enthaltende Polymere aboeleitet 
vom Polymertyp der Polyoxyalkylenglykole Oder Ihrer Monoalkoxyde, ivat^XwasCn 

Sn^ELf"" 8 ?^ 11 V0 " 2 b,S 12 0der <> r 8 anlsc hen Wsungsmitteln bez ehung^we sf 
Ifisungsmlttelgemischen aus organischen Ldsungsmltteln oder Gemlschen von waBriaen 

i£ v?rv1?. a nS 8n,8C , h n e " , L68un 8r ,tte,n bel R e«ktlon8temperaturen Im Berelch von 0 «C bis 
150 C : im Aterlaufe von 30 Minuten bis 8 Stunden, gegebenenfails in Gegenwart eines 
sflurebindenden Mlttels oder einer Puffersubstanz, mlt bi- odar multifunktionellen 
Alrtlvierungsmittein aktivlert werden, in waSrigen Ldsungen, gegebenenfails gepuffert oder In 
"BanschenLSsungsmta^^^^ 
afwaSrigenLSsungenundo^^ 

sSureb indention Mitteln versetzt sind oder Gemlschen organischer lJ^ZSaSbS^M» 
ebenfalls in Gegenwart von sBurebindenden Mitteln, im Verlaufe von 30 SSSSShSlt 

Zel lorganellen synthetlsche Enzyme und Koenzyme oder blokatalytlsch InaktZ ToteTe wle 
SnT^I^^ Blutgerinnungsfaktoren, InterferSne! He°mop?oTi?ne, 

wS. !l 2 " cker f P dend8 Proteine oder in vitro hergestellte Konjugate aus Biokatalysatoren und 
BrHrh i)f t ma M T t Pr0te,nen oder n,eder - und hochmolekulare Effektoren SSSSSSSSn 
Bruchs Ocke von Nukle insfiuren, Koenzyme, Peptide, Haptene, Hormone, Vitamine Pharmaka 

3 ' )S2^ daS 8,8 b| - oder ^"ttifunktionelle 

«SchZ7fnT ^^"^^wotlerte.aromatlsche Diamine, Diisocyanate, Diisobiocyanate 
glelchzeitig DHsocyanat- und Dilsothiocyannatgruppen enthaltende Verblndungen/blsaktM^rte 
Derlvate von D.karbonsBuren wle Saurechlorlde, SSureazlde und aktivierte Ester &eWlde 

2-substituierte, 4.6-Dihalogen-1.3.5-trlazine elngesetzt werden. 
4. Verfahren nach Anspruch 1 und 3, dadurch gekennzelchnet, daB die Aktivlerunnsreaktlonan in 

30 Minuten b s 6 Stunden bel Reaktionstemperaturen von 20'C bis 80°C ausgefOhrt werden bei 
r 2S? frelset f e r d6n ^runosreaktlonen in Gegenwart eines sfiureblndenden tSs 
ES^"? h J b ' S 4 ' dadUrch fl«^"»^net, daB die kovalente Bindung der 

1 be i S8 "[f n fre'setzenden Reaktionen In Gegenwart elner Puffersubstanz oder eines 
7 J a "JfK blndend r A MI,te,s ' lm Ver,aufe von 1 stund * b ' 8 10 Stunden erfotot 

B?o?afaTv^^^ 1 If 4 Und e 6 ' dadurch ** ** kovalente Bindung von 

*attt^ En ?"r en ' ,n ownl'*™ Ldsungsmltteln oder Gemlschen 

organischer Losungsmlttel, bel Sauren frelsetzenden Reaktionen In Geaenwart eines 

Atb ^*u Heterocyclen mitendocycllschem, tertiirem Stickstoffatom, Alkalihvdroxide 

' ri!^« a na w Ch ^s*™* \ bis 8 » dad "«* gekennzelchnet, daB als Biokatalysatoren Enzyme aus 
den Klassen der Ox.doreduktasen, Transferase*, Hydrolasen und Isomerasen eiSgese^rden 
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Anwendungsgebletder Erflndung 

SSSSSSSXSS^^ Monoalkoxyderlvate. Daa Verfahren und die danachhergeatellten Verblndungon konnen In dor 
Blotecnnologle,Blochemle,Pharmaile und Medlilnangewendet warden. 

Charakterlttlk dee bakannten Standes der Technlk 

S«S!f^° V f' blndun 0° n m | tAm, n<JO«PPen warden .ehroft und aolche mil Thiol-, Arnldoxlm- f H V droxaiT>8aur a . oder 

SZ£% . "?? ?"* ^ EA by K -Mosbach). In dlaaer Form linen die mil den genannten, 

ISSZXlEff? V r er8eh8ne " MahomohkOle bel Immoblllalerungsreaktlonen allerdlnga nur elngesew warden, wenn 

aollen. In der Regel werden bel Immobilisierungsreaktlonen aber die makromolekularen Verblndungen mit den nenanntan 
funWonellenGruppenvor^ 

VerdOnnungsroaktlon balder Komponenten erfolgen kann. »«»»on, ua» eine 

nuEllelC^^^^ 

MditlonsreaMonanuigangllch eind. Dleae Reaktlonatypan gehSren tu den grundlegenden Reaktlonen derSymhesechemle 
hydroxyehylmathak^atearigeweiuletMitVortell werden In dlesen Fallen 

u£££Z££E , l»1 n S".°. d ! r mu,tifuntato "o"«n «•>«« mr AkUvlerung von MakromolakDIen geelgneten 

In waBrlgen Uaungen und organlachen Loaungamltteln Idsllche Pofymere vom Typ der Polyoxyatkylenglykole unmd Ihrer 
medlzlnlachenFprachuna.OaaaewlnJedemFalleauchdlBFunlrtlonallslerongdleserPor^ 

roiymeren (Lire Scl., 1983, 33, 1467-1473) relchen fOr elne brefte Anwandung aber mh Slcherheit nlcht aua Mft nrimfiran 
Debate derPolyo^alMonglykoloundlhreglelchartigaubsUtulertenM 

Zlel der Erflndung 

blnden.Dad U rch M |lanrn«lin,.e rt e.blolofllschaklrv.V,rblndunflanm^^ 
Darlegung das Wesena der Erflndung 

tSUSHmt!? bt M ' m,t P^V 6 " Am,n0flruppend ' Thlolgruppen. Amldoxlmgruppen, HydroxamsBuregruppen und 

Irfindl™«Z™^ a 2 w T* t" d,6S " kl,vlertBn Polym»ren blologlach oktive Verblndungen kovalent zu blnden 
ErT.ndjiig 8 gemaBwirddaadadurcherrelcht,daBprlmareAmln()gruppen,TO 

Ldsungsmitteln beziehungsweise Gemlschen organlscher Ldsungsmlttel odor Gemlschen von wfiBriaen Losunaari und 
Aktivle.ung8m,ttelnu m gesewundaKlviortw^ 
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gepuffert sind oder Gemlschen dieser mit organischen Ldsungsmltteln Oder In organischen Ldsungsmltteln oder In Gemlschen 
organlscher Ldsungsmittel, In letzteren belden Fillen gegebenenfalls In Gegenwart sfiureblndender Mlttel, Im Verlaufe von 
30 Mlnutenble12 ^tunden bel Temperaturen von 0*C bis 160'C blologlsch akllve Verblndungen kovalentgebundenwerden.Als 
blologlsch aktlve Verblndungen fOr die erflndungsgema&e, kovalente BIndung an Polyoxyalkylenglykole und Ihre 
Monoalkoxyderlvate werden nleder- und hochmolekularo Verblndungen elngesetzt. Neben Ihrer blologischen Wirksamkelt 1st 
Wr elne erfolgrelche und stabile BIndung an die genannten Polymeren das Vorllegen reaktlver, funktloneller Gruppenzusfiullche 
Voraussetoung^^ 

der Oxldoreduktasen, Transferase^ Kydrolasen und tsomeresen-Mikroorganfsmen, tlerlsche, pflanzllche und humane Zelien, 
Zellorganellen, synthetlsche Enzyme oder (Coenzyme, eber auch blokatalytlsch InakUve Protelne wle Antlgene, Antikdrper, 
Wechstumsfaktoren, Blutgerlnnungsfaktoren, Interferon^ Hemoprotolne, Albumlne und zuckerblndende Protelne wle die 
Lektlnekovalent gebunden. Andere blologlsch aktlve Verblndungen, die den zuvor genannten Kategorlen nlcht zugeordnot 
werden kdnnen und die fflr elne kovalente BIndung an Polyoxyalkylenglykole und Ihre Monoalkoxyderlvate In Frage kommen, 
sind zurn Belsplel Nuklelnsfiuren, BruchstOcke der Nuklefnsfiuren, Koenzyme, Peptide, Haptene, Hormone, Vitamlne, Pharmaka 
sowle Sauerstoff blndende, transporternde und aktlvlerende, synthetlsche Verblndungen. 
Ala i W- Oder multlfunktlonelle Aktlvlerungsmfttet fOr mit prlmfiren Amlnogruppen, Thlolgruppen, Amfdoxlmgruppen, 
Hydroxamsfiuregruppen oder Karbonsaurehydrazldgruppen substttulerte Polyoxyalkylenglykote Und Ihre Monoalkoxyderlvate 
werden Dia Idehyde, aromatlsche, dlazotlerte Diamine, Dllsocanate, DHsothlocyanate, Sfiurechlorlde, SBureazlde, und aktfvlerte 
Ester von Dlkarbonsfiuren, Dlepoxlde, Chlnone, Karbodllmlde, Eplhalogenhydrlne, 2,4 # 6-Trlhe!ogen-1,3,5-trla2lne, oder 
^"bstKuIe^ 

auch durch d e Reaktlvltat der substltulerten Polymeren bestlmmt wird. Die Akttvlerungsreaktfonen werden vorzugswelse In 
organischen Ldsungsmltteln ausgefOhrt und dann bel Reakttonstemperaturen von 20'C bis 80*C Im Verlaufe von 30 MInuten bis 
6 Stunden, Da bel elner Relhe von Reaktlonen Sfiuren frelgesetzt werden, wird In dlesen Fallen In Gegenwart elnes 
sfiureblndenden Mitteis gearbehet 

Stlckstoffatom, Alkallhydroxlden, Alkaltkarbonaten, Alkaltalkoholaten oder Alkallsalzen kondensierter Aromaten und 
Heteroaromaten. Die ebenfalls mdglichen AktlvlerungsreakUonen mit elner Relhe bl- oder multlfunktloneller Aktlvierungsmlltel 
In wlfirlgen Ldsungen werden bel sSurefrelseUenden Reaktlonen vorzugswelse in Gegenwart von Puffersubstanzen 
durchgafuhrt. 

Die Reaktlonen zur kovatenten BIndung der blologlsch aktiven Verblndungen an die aktlvlerten Polyoxyalkylenglykole und ihre 
Monoalkoxyderivate kdnnen In Abhangigkelt von der zu blndenden Komponente unter unterschledlfchsten 
Reaktionsbedingungen ausgefOhrt werden. Elne bevorzugte Variante, vor altem f Or Protelne, besteht darin, daft die blologlsch 
aktiven iVerblndungen In PufferiOsungen mit pH-Werten von 2,0 bis 1 2,0 bel 0*C bis 60'CIm Verlaufe von 1 Stunde bis 12 Stunden 
an die Potymeren kovaient gebunden werden. Elne andere bevorzugte Variante besteht darin, daB die kovalente BIndung der 
blologlsch aktiven Verblndungen In wSBrigen Ldsungen, Gemlschen dieser mit organischen Ldsungsmltteln, organischen 
Ldsungsmltteln oder Gemlschen organlscher Ldsungsmfttel bei 0*C bis 100°C, bei SBuren frelseUenden Reaktlonen In 
Gegenwart elnes sSureblndonden Mitteis, Im Verlaufe von 1 Stunde bis 10 Stunden erfolgt. Eine weltere erfindungsgemSBe 
Variante 1st dadurch gekennzelchnet, daB Biokatalysatoren und hlerbei vorzugswelse Enzyme, In organischen Ldsungsmltteln 
oder Gemlschen organlscher Ldsungsmittel bel 0*C bis 100*C, bet Sfiuren frelseUenden Reaktlonen In Gegenwart elnes 
sfiureb ndenden Mitteis, im Verlaufe von 1 Stunde bis 10 Stunden kovalent an die substltulerten Polyoxyalkylenglykole und ihre 
Monoalkoyderfvate gebunden werden. Bel den Umsetzungen In organischen Ldsungsmltteln gegebenenfalls frelgesetzte 
Sauren werden durch i efiurebindertde Mittel wle to r it i 8 re Amine, Heterocyclen mit endocycllschem, tertiarem SUckstoffatom, 
und JjJJJ^ oder Alkallsalzen kondensierter Aromaten und Heteroaromaten gebunden 

FOr die Isollerung und gegebenenfalls erforderliche Relnlgung der an substitute Polyoxyalkylenglykole und Ihre 
Monwlkoxyderrvate kovalent gebundonen, blologlsch aktiven Verblndungen stehen elne Vlelzehl bekannter Methodenzur 
VerfOgung. Die mit Biokatalysatoren oder mit blokatalytlsch Inaktiven Protelnen modlfizlerten Polymeren werden In der Regel 
?m r.? ™ Brlfle [! R«« Wonsldsungen nach Methoden der Protelngewlnnung und Proteinreinlgung zum Beisplel durch Dlatyse, 
~J " n ? G«frlertrocknung oder durch Fflllungsreaktionen mit anorganischen Salzen und organischen Ldsungsmltteln 
Isollert Die dabel gewonnenen Produkte kdnnen durch chromatographlsche Methoden wle die Gel*, lonenaustauscher oder 
Affinltatschromatographle weiter gerefnlgt werden. In organischen Ldsungsmltteln Idsllche Reaktlonsprodukte der 
Umsetangsreaktlonen, besondere die Kopplungsprodukte von nledermolekularen, blologlsch aktiven Verbindunoen mit den 
substltulerten Polyoxyalkylenglykolen und Ihren Monoalkoxyderlvaten, werden aus den Reaktlonsldsungen durch Verdampfen 
derorganlschen Ldsungsmittel, gegebenenfalls Im Vakuum oder durch Ffillungsreaktlonen mit anderen organischen 
Ldsungsmltteln oder nach Verseuen der Reaktlonsldsungen mil Wasser durch Extraktlon mit In Wasser nlcht fdsfichen oder 
mlschbaren, organischen Ldsungsmittel und Ausfflllen aus diosen Ldsungsmltteln Isollert. Auch diese Reaktlonsprodukte 
kdnnenweitergereinlgt 

Mit Hilfe des erfindungsgemflGen Verfahrens kdnnen eine VleUahl blologlsch akUver Verblndungen In elnfacher Welsean 
Polymere vom T*p der Polyoxyalkylenglykole und ihrer Monoalkoxyderlvate kovalent gebunden werden. Durch die kovalente 
BIndung entstehen neue und stabile Derivate blologlsch aktiver Verblndungen. Sle besltien fOr die praktische Anwendung 
vortellhafte Eigenschaften, da sle In der Reget sowohl in waBrlgen Ldsungen ats auch In organischen Ldsungsmltteln loslich 
elnd ; •Dadurch ergeben elchbreite und verbesserteAnwendungsfelder dieser modlfizlerten Polymeren in der Biotechnologle, 
Biochemle, Pharmazle und Medzin. Die Erfindung wird anhand von Belspielen welter erlfiutert 
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Ausfflhrungsbelsplel 
Belsplel 1 

Belsplel2 

• 1 «^' W '' D, T , T? 0, )'« hV ! enolyko1 (MG 9009 warden ,n 10ml °- 05 mola "»»> Phosphatpuffor vom pH-Wert 7 OaelSst Zu da, 
Belsplel 3 

Entsprechend Belsplel 2 wlrd das Enzym p-Uctamaso kovalent gebunden, mit der Ausnahma daft «ln n 1 mniw., 
Betsplal 4 

Entsprechend Belsplel 2 werden die Enzyme Cholesterlnoxldase und Lipase (sua Rhtzopus arrhlzus) modifelart mit rf« 
Ausnahme, daB w^ethoxy^amlno-polyethylenglykol verwendet werden. modillzlert. mit der 

Belsplel 6 
Belsplel 6 

Ee wlrd eln Reaktlonsgemlsch aus 1 g des Bisamtdoxlmderlvates des Polyethyfenalykols (MG 60001 mit 1 ml niu**** 
Belsplel 7 

Sephadex 650 welter eufgetrenm, um die modlfizlerten Enzyme In relnerFbrmiuerhalten ^ 
Belsplel 8 
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Befsplel 9 

1 1O^Metho^V.merc8pto.polyethylenolvtol(MQ 6000) werdoninaBmlB6n»enooW8t,und0^ 0 2.Methoxy4.6-dlehlor.1^B. 
Befsplel 10 

1 g Imldarol, 1 g w,v/-Djmercapto-polyethylengtykol (MQ 6000) und 0,6a Cyanurchtorid warden in BOml troekanam R«n«„ 
9eia 8 t > undd| 8 L68u n owlrd3St U ndanbelUm B ebuno$temparatur 08 rOhrt^ 

Rhiiopus arjhlais veraem, und die Suspension wlrd 3 Stunden bel 60«C garth*. H^SfSSSS^MmSS^i^ 
Befsplel 11 
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procedure for the kovalenten connection of biologically active 
connections to substituted Polyoxyalkylen glycols and their 
Monoal koxyderi vate 

(55) procedure; kovalonte connection; Polyoxyalkylenglykole; 
biologically active connections; bifunctional activating agents 

(57) the invention concerns a procedure for the kovalenten connection 
of biologically active connections to substituted 
Polyoxyalkylenglykole and their Monoal koxyderi vate. 
Polyoxyalkylenglykole and their Monoal koxyderi vate with primary amino 
groups, Thiolgruppen, Amidoximgruppen, groups of hydroxamic acids and 
Karbonsaeurehydrazidgruppen containing, function-hurried groups are 
transferred in a first reaction step with bi or multi-functional 
activating agents into activated polymers, in a second reaction step 
the kovalente connection of biologically active connections, for 
example of biocatalytically active or inactive proteins and more 
highly integrated systems is affected such as micro organisms to 
activate. Polymere one. The conversions are affected in aqueous 
solutions, organic solvents or mixtures lidfir, if necessary to 
presence of a acid-binding fund. The modified, biologically active 
connections are assigned in the biotechnology and medicine. 

Patent claims: 

1. Procedure for kovalenten connection of biologically active 
connections to substituted Polyoxyalkylenglykole and their 
Monoal koxyderi vate, thereby characterized that biologically active 
connections at Thiolgruppen, primary amino groups, Amidoximgruppen, 
groups of hydroxamic acids or Karbonsaeurehydrazidgruppen containing 
polymers, derived from the type of polymer of the 
Polyoxyalkylenglykole or their Monoal koxyderi vate, which run in 
aqueous solutions in the pH range of 2 to 12 or organic solvents 
and/or Loes 'ungsmittelgemi from organic solvents or mixtures of 
agueous solutions and organic solvents with Refiktionstemperaturen 
within the range of 0°C to 150°C in from 30 minutes to 8 hours, in 
presence of a acid-binding fund or a puffersubstanz, with bi or 
multi-functional activating agents are if necessary activated in 
aqueous solutions, if necessary buffered or in organic solvents, if 
necessary in Presence of acid-binding funds or mixtures from aqueous 
solutions and organic solvents, which are transferred with 
acid-bindinq funds if necessary buffered or or mixtures of organic 
solvents, if necessary likewise in presence of acid-binding funds, in 
run from 30 minutes to 12 hours at temperatures from 0°C to 150° C are 
kovalent bound and the isolation and cleaning are affected in actually 
well-known procedures. 

2. Procedure according to demand 1, by the fact characterized that as 
biologically active connections biocatalysts are inserted such as 
enzymes, micro organisms, livestock, vegetable and humane cells, 

Zel lorganellen, synthetic enzymes and Koenzyme or biocatalytically 
inactive proteins such as antigens, anti-body, growth factors, blood 
clotting factors, interferons, Hemoproteine, alBumins, sugar-binding 

Eroteins or into vitro manufactured Konjugate from biocatalysts and 
iocatalytically inactive proteins or down and high-molecular 
Effektoren such as nucleic acids, fragments of nucleic acids, 
Koenzyme, peptide, Haptene, hormones, vitamine, medicines, oxygen 
binding, activating and transporting, synthetic connections as well as 
affinity ligand. 

3. Procedure according to demand 1, by it characterized that as bi or 
multi-functional activating agents of di aldehyde, diazotierte, 
aromatic diamines, Diisocyanate, Diisobiocyanate, at the same time 

Page 1 
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Diisocyanat and Diisothiocyannatgruppen containing connections, 
to-activated derivatives of Dikarbonsaeuren as saeurechloride, acid 
azides and activated esters, Diepoxide, chinone, epihalogenohydrins, 
Karbodiimide, 2,4,6-Trihalogen-l,3, 5-triazine or 2-substi tuierte, 
4,6-Dihalogen-l,3,5-triazine to be assigned. 

4. Procedure marked according to demand 1 and 3, thereby that the 
activation reactions in organic solvents or mixtures of organic 
solvents in run from 30 minutes to 6 hours at reaction temperatures 
from 20 °C to 80° C are implemented, with acids setting free activation 
reactions in presence of a acid-binding fund. 

5. Procedure according to demand 1 to 4, by the fact characterized 
that the kovalente connection of the biologically active connections 
in buffer solutions with pH values from 2,0 to 12.0 runs with 0°C to 
60'C in from 1 hour to 12 hours been affected. 

6. Procedure according to demand 1 to 4, by the fact characterized 
that the kovalente connection of the biologically active connections 
in aqueous solutions, mixtures of these solvents organic with organic 
solvents, organic solvents or mixtures runs with 0*C to 100°C, with 
acids setting free reactions in presence of a puffersubstanz or a 
acid-binding fund, in been affected from 1 hour to 10 hours. 

7. Procedure according to demand 1 to 4 and 6, by the fact 
characterized that the kovalerrte connection of biocatalysts, 
preferably from enzymes, runs in organic solvents or mixtures of 
organic solvents, with acids setting free reactions in presence of a 
acid-binding fund, with 0°C to 100°c in been affected from 1 hour to 
10 hours. 

8. Procedure according to demand 1 to 3.4.6 and 7, by the fact 
characterized that as acid-binding funds tertiary amines, Heterocyclen 
with endocyclischem, tertiary nitrogen atom, alkali hydroxides, alkali 
carbonates, alkali alcohol ates or alkali salts of condensed aromatics 
and hetero aromatics are used. 

9. Procedure according to demand 1 to 8, by the fact characterized 
that as biocatalysts enzymes from the classes of the 
Oxidoreduktasen.Transferaseri , hydrolase and Isomerasen are used. 

Area of application of the invention 

The invention concerns a procedure for the kovalenten connection of 
biologically active connections to substituted Polyoxyalkylanglykole 
and their Monoalkoxyderlvate. The procedure and the connections 
manufactured thereafter can be used in dor biotechnology, 
biochemistry, pharmacy and medicine. 

Characteristics of the well-known state of the art 

Macromolecular connections with amino groups are used less very often 
and such with Thiol Amidoxim hydroxamic acid or 
Karbonsaeurehydrazidgruppen for the immobilization of biologically 
active connections (Methods Enzymol . 1988,137, [ Immobilized of enzyme 
and Cells), Pt. A-D, OD by K. Mosbach). in this form referred to and 
the function-hurried the macromolecules provided with groups can be 
used with immobllisierurigsreaktionen however only, if reactive, 
high-activated groups possessing, biologically active connections to 
the macromolecules kovalent to be bound to be supposed. Normally 
activated with immobilization reactions however the macromolecular 
connections with groups referred to and the function-hurried front 
kovalenten connection of the biologically active connections, which 

Page 2 
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means practically that the function-hurried groups of the 
macromolecules must be transferred into such a reactive condition that 
a dilution reaction of both components can be affected. 

irv Amino -, Thiol Amidoxim Karbonsaeurehydrazld - and group of 
hydroxamic acids in latter connections the Oximgruppe = NOH can 
likewise be present as tautomfere form - containing connections 
possess the functional groups nukleophile characteristics, so that the 
nukleophilen substitution reactions and also most different addition 
reactions are accessible. These reaction types belong to the 
fundamental reactions of synthesis chemistry, and in this way new 
connections can be synthesized by a large number of linkage reactions 
of two or several well-known connections. These reaction principles 
are used also for the activation, of the unsolvable macromolecules 
suitable for the immobilization of biologically active connections 
such as cellulose, Sapharosen, Sephadexe or Poly 
hydroxyethylmethakrylate. with benefit in these cases bi and/or 
multi-functional, are very often used low-molecular activating agents 
because after a reaction step the macromolecule in activated form is 
in this way already present, under bi or multi-functional and for the 
activation activating agents suitable by macromolecules are a large 
number of easily accessible, chemical reagents, which are applicable 
for an activation. Some important s!.u for example di aldehyde, 
activated Di karbonsaeurederi vate, aliphatic aromatic and 
heteroaromatic Dihalogenide made reactively by activation and/or more 
highly connections and funktionalisierte and at the same time 
reactively made Diaminoverbindungen halogenierte. 

in aqueous solutions and organic solvents soluble polymers of the type 
of the Polyoxyalkylenglykolo unmd their Monoal koxyderi vate are for 
various application, medical research applied by interest, 
particularly in the biotechnology and. That presupposes the 
Funktionauesierung in each case also this polymers, best by kovalente 
linkage, with biologically active connections. This kovalente 
connection of biologically active connections requires however that 
first of all reactive derivatives are present polymers referred to, 
which are qualified for these linkage reactions. The methods to the 
activation and Funktionauesierung with biologically active connections 
of the hydroxy! gruppenhalti gen Polyoxyalkylenglykole and the 
Monal koxyderi vato, described so far, this polymers (Life is, 
1983.33.1467-1473) are not sufficient for a broad application however 
with security, with primary amino groups, Thiolgruppen, 
Amidoxigruppen, groups of hydroxamic acids or 
Karbonsaeurehydrazidgruppen substituted derivatives of the 
Polyoxyalkylenglykole and their homogeneously substituted 
Monoal koxyderi vate represent just as suitable derivatives this to 
polymers, in order to bind bioloqically active connections to it 
koyalent, particularly since with these reactive groups substituted 
polymers of the kind referred to from the hydroxylgruppenhaltigen 
output polymers can be synthesized by normally simple chemical 
reactions. 

A goal of the invention 

The goal of the invention consists of it, biologically active 
connections on with primary amino groups, Thiolgruppen, 
Amidoximgruppen, groups of hydroxamic acids or 

Karbonsaeurehydrazidgruppen substituted polymers of the referred to of 
the type of the Polyoxyalkylenglykole and their Monoal koxyderi vate 
after activation binding function-hurried groups kcvalent. Thus 
modified, biologically active connections with broad application 
possibilities are to be preserved. 
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Statement of the nature of the invention 

Task of the invention is it, with primary Aminogruppend, Thiol gruppen, 
Amidoximgruppen, groups of hydroxamic acids and 

Karbonsaeurehydrazidgruppen substituted Polyoxyalkylenglykole or its 
likewise substituted Monoal koxyderivate into an activated form to 
transfer and to these activated polymers biologically active 
connections kovalent bind. According to invention by the fact it is 
achieved that primary amino groups, Thiol gruppen, Amidoximgruppen, 
groups of hydroxamic acids or Karbonsaeurehydrazidgruppen containing 
polymers, derived of the type of the Polyoxyalkylenglykole or their 
Monoal koxyderivate, runs in w£2rlgen solutions within the pH range 
from 2,0 to 12.0 or organic solvents and/or mixtures of organic 
solvents or mixtures from aqueous solutions and organic solvents at 
reaction temperatures within the range of 0°C to 150°C in from 30 
minutes to 8 hours, if necessary in presence of a puffersubstanz or a 
acid-binding fund, with bi or multi-functional activating agents is 
converted and activated and to activated polymers in aqueous 
solutions, those is if necessary buffered or mixtures the these with 
organic solvents or in organic solvents or into Gerni organic 
solvents, in the latters both cases in presence of acid-binding funds, 
in run if necessary from 30 minutes to 12 hours at temperatures from 
O'C to 150° C biologically active connections to be kovalent bound. As 
bioloqically active connections for connection according to invention 
and the kovalente to Polyoxyalkylenglykole and their 
Monoal koxyderivate down and high-molecular connections are used. Apart 
from your biological effectiveness is for a successful and stable 
connection to polymers referred to being present reactive, 
funktloneller groups the additional condition. Biocatalytically active 
connections become according to invention such as enzymes - such from 
the classes of the Oxidoreduktasen, transferasen , hydrolase and 
isomerasen Mikroorganlsmen, livestock, vegetable and humane cells, 
Zellorganellen, synthetic enzymes or Koenzyme prefers, in addition, 
biocatalytically inactive proteins such as Antlgene, anti-bodies, 
growth factors, blood clotting factors, interferons, Hemoprotoine, 
albumins and sugar-binding proteins like the Lektinefcovalent bind. 
Other biologically active connections, which cannot be attached to the 
categories specified before and which are for a kovalente connection 
at Polyoxyalkylenglykole and its Monoal koxyderivate to be applicable, 
for example nucleic acids, fragments of nucleic acids, Koenzyme, 
Peptide, Haptene, hormones, vitamine, medicines as well as oxygen 
binding, transportlernde and activating, synthetic connections. When 
bi or multifunklionelle activating agents for with primary 
Amlnogruppen, Thiolgruppen, Amidoximgruppen, groups of hydroxamic 
acids or Karbonsaeurehydrazidgruppen become substituted 
Polyoxyalkylenglykole and its Monoal koxyderivate di aldehyde, aromatic, 
diazotierte diamines, Dilsocanate, Dilsothlocyanate, saeurechloride, 
acid azides, and activated esters used of Dikarbonsaeuren, Dl epoxide, 
Chi none, Karbodilmide, Epihalogonhydrine, 

2 > 4,6-Trihalogon-l,3,5-triazine, or 2-substituierte, 4, 6-Oihalogen-l, 
3, 5-triazine, whereby the selection is determined bi or 
multi-functional activating agents also by reactivity substituted 
polymers. The activation reactions are implemented preferably in 
organic solvents and then at reaction temperatures from 20*C to 80°C 
in run from 30 minutes to 6 hours. Since with a set of reactions acids 
are set free, in these cases in presence of a acid-binding fund one 
works, for example a tertiary amine, Hetrocyclen with endocyclischem, 
teritiaerem nitrogen atom, alkali hydroxides, alkali carbonates, 
alkali alcohol ates or alkali salts of condensed aromatics and hetero 
aromatics. The likewise possible activation reactions with a row bi or 
multi-functional activating agents in aqueous solutions are preferably 
accomplished with acidl ess-setting reactions in presence of 
puf f ersubstanzen . 
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The reactions for the kovalenten connection of the biologically active 
connections to the activated Polyoxyalkylenglykole and their 
Monoalkoxyderivate can be implemented as a function of the component 
on most divergent reaction conditions, which can be bound. A 
preferential variant, particularly for proteins, consists of the fact 
that the biologically active connections in buffer solutions with pH 
values from 2,0 to 12.0 with 0°C to 60°C in run from 1 hour to 12 
hours at polymers are kovalent bound. Another preferential variant 
consists of the fact that the kovalente connection of the biologically 
active connections in aqueous solutions, mixtures of these solvents 
organic with organic solvents, organic solvents or mixtures runs with 
0°C to 100°C, with acids setting free reactions in presence of a 
saeurebindonden fund, in been affected from 1 hour to 10 hours. A 
further variant according to invention is characterized by the fact 
that biocatalysts and here preferably enzymes, in organic solvents or 
mixtures of organic solvents with 0°C to 100°C, with acids setting 
free reactions in presence of a acid-binding fund, in run from 1 hour 
to 10 hours kovalent to the substituted Polyoxyalkylenglykole and 
their Monoalkoyderivate are bound, with the conversions in organic 
solvents if necessary set free acids become by acid-binding funds like 
teritiaere amines, Heterocyclen with endocyclischem, tertiary nitrogen 
atom, alkali hydroxides, alkali carbonates, alkali alcohol ates, or 
bind for alkali salts of condensed aromatics and hetero aromatics and 
neutralizes. 

For the isolation and if necessary necessary cleaning to substituted 
Polyoxyalkylenglykole and their Monoalkoxyderivate bound, biologically 
active connections is available a large number of well-known methods 
kovalent. With biocatalysts or with biocatalytically inactive proteins 
modified polymers normally from the aqueous reaction solutions 
according to methods of the protein production and protein cleaning 
for example by dialysis, ultrafiltration and freezing drying process 
or by precipitation reactions with inorganic salts and organic 
solvents are isolated. The products won thereby can by 
chromatographische methods like the gel -, ion exchangers or affinity 
chromatography to be further cleaned. In organic solvents soluble 
reaction products of the conversion reactions, the coupling products 
of low-molecular, biologically active connections with the substituted 
Polyoxyalkylenglykolen and their Monoalkoxyderi vaten, are not 
particularly isolated from the reaction solutions by evaporation of 
the organic solvents, if necessary in the vacuum or by precipitation 
reactions with other organic solvents or after shifting the reaction 
solutions with water by extraction also in water soluble or mixable, 
organic solvents and losses from these solvents. Also these reaction 
products can be further cleaned, for example by falling down, 
recrystallizing or with methods of the chromatography, with the help 
of the procedure according to invention can be Bound a large number of 
biologically active connections in simple way to polymers of the type 
of the Polyoxyalkylenglykole and their Monoalkoxyderivate kovalent. 
From the kovalente connection new and stable derivatives of 
biologically active connections result. They possess favourable 
characteristics for practical application, since they are soluble 
normally both in aqueous solutions and in organic solvents. Thus 
spread and improved application fields result this modified polymers 
in the biotechnology, biochemistry, pharmacy and Madzin. The invention 
is continued to describe on the basis examples. 

implementation example 

Example 1 

1 g w, w'-Dimercapto-polyethylenglyko! (mg 6000) in the form of its 
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sodium salt in 7 ml distilled water are solve, and to that solution 
10ml acetone are course-dripped. The solution is cooled down to 5*C to 
10° C and shifted drop by drop with a acetonischen solution by 0,8g 
Cyanurchlorid in 5ml acetone. The reaction mixture is agitated 3 hours 
with ambient temperature, shifted after it with 25ml distilled water 
and extracted afterwards three times with in each case 15ml 
chloroform. The chloroform one evaporates, and to the firm arrears 
50mg in 0,1 molecular borate buffer are added by the pH value 10.0 
dissolved Penlcillinacylase. After filtering the solution is agitated 
8 hours with ambient temperature. The solution is dialysiert 
thereafter against distilled water, restricted and lyophilisiert by 
ultrafiltration on 2 ml . 

Example 2 

1 g wx Diamino polyethylene glycol (mg 6000} in 10 ml 0.05 molecular 
phosphate buffer from the pH value 7.0 are solve. To the solution 
0,3ml 25%iger Glutaraldehyd are added. The solution is agitated 1 hour 
with ambient temperature, and afterwards lOmg Cholesterinostomse in 
lyophlllsierter form are added for solution. The reaction mixture is 
agitated 5 hours with 4°C and dialysiert afterwards against distilled 
water. The resulting solution is restricted and lyophilisiert by 
Uitrafiltration on 2ml. 

Example 3 

According to example 2 the enzyme ss-Lactamase is kovalent bound, with 
the exception that 0.1 molecular phosphate buffers by the pH value 6.4 
one uses and the dialysierte and restricted Reaktionsgamlsch the 
isolation and cleaning of the modified enzyme on a chromatography 
column filled with a AffinitStstrflger laid on and chromatographies 
becomes . 

Example 4 

According to example 2 the enzymes Cholesterinoxidase and lipase (from 
Rhizopus arrhlzus; are modified, with that 

Exception that w-Methoxy-w 1 -ami no-polyethylene glycol are used. 
Example 5 

1 g of the Bishydroxamsaeuredeiivates of the polyethylene glycol (mg 
6000) is shifted solve in 10ml 0.05 of normal caustic soda solution, 
with 1 ml epichlorohydrin, and the Redktionsgemisch is heated up 3 
hours on 80°C. After the cooling the activated derivative of the 
polyethylene glycol is extracted three times with in each case 15ml 
chloroform from the aqueous solution, which chloroform evaporated, and 
to the firm arrears lOmg Concanavalin A are added, in 10 the m! 0,1 
molecular borate buffer by the pH value 10.0 was dissolved. The 
solution is agitated 9 hours with 30°C and dialysiert afterwards 
against a calcium salt and a zinc salt containing, distilled water. 
The solution is restricted thereafter on 2ml, and the modified 
Concanavalin A is isolated by precipitation with ammonium sulphate. 

Example 6 

A reaction mixture is made of 1 q of the Bisamldoximderi vates of the 
Polyethyfenglykols (mg 6000) with 1 ml 25%igem Glutaraldehyd and 0.1 
ml a suspension by the microorganism Bacillussubtillis in 20ml 0.1 
molecular phosphate buffer by the pH value 7.0, and the resulting 
suspension is agitated 5 hours with 4°C. The suspension is dialysiert 
thereafter against distilled water, and the solid is separated by 
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Zentrifugation from the solution. For the isolation of the solid 
without dialysis this is washed several times and centrifuged with 
distilled water. 

Example 7 

1 g w-Methoxy-w' -hydroxamic acid-polyethylene glycol (mg 5000) solve 
in 20ml chloroform and 0,4ml Toluendiisocyanat , dissolved in 5ml dry 
acetone, will become the chloroform solution added. The reaction 
solution is agitated 1 hour with ambient temperature, restricted after 
it to for instance 5ml and finally shifted with 50ml dry ether. The 
failed precipitation was collected, dried and added in this form to an 
enzyme solution with 4°C, manufactured by Aulloesen water distilled of 
Cholinoxidase or cholinesterase in. The resulting solution is brought 
on ambient temperature and 1 hour at this temperature is agitated. 
Afterwards against distilled water one dialysiert, which lyophilisiert 
solution on for instance 2ml restricted and. The arrears are continued 
to isolate by Gelchromatographia with Sephadex G50, in order to 
preserve the modified enzymes in pure form. 

Example 8 

1 g polyethylene glycol w.w* dikarbonsa'ure dihydrazid (mg 6000) is 
solved together with 0,5g Benzochinon in a solvent mixture from 15ml 
chloroform and 10ml acetone. 0,2g potassium carbonate are added for 
solution, and the reaction mixture is agitated 3 hours with 50°C. 
After the cooling firm arrears are filtered off, and the solution is 
restricted to 5ml and shifted with 50ml petrolether. The precipitation 
separated, dried and to 20ml 0.1 molecular of borate buffer from the 
pH value 8.0, in the 20mg cattle serum albumin dissolved were added. 
Dia. solution is agitated 0 hours with ambient temperature, dialysiert 
afterwards against distilled water, restricted on approximately 2 ml 
and finally lyophilisiert. 

Example 9 

1 g w-Methoxy-w' -mercapto-polyethylene glycol (mg 5000) in 26 ml 
Benzen are solve, and 0.8 g 2-Methoxy-4,6-dichlor-l f 3, 5-trlazln and 
0,5ml tri ethyl amine are added to the Laesung. The reaction mixture 
wlrd4 hours bal 80"C agitated and after the cooling three times with 
in each case 20ml destlliertem water out-vibrated. The Benzenschicht 
is evaporated to dry ones, and to the arrears 10ml 0.5 molecular 
borate buffer by the pH value 10.0 added, in the 20mg Hemoglohin of 
the cattle were dissolved. The solution is agitated 8 hours with 
ambient temperature, dialysiert, restricted afterwards against 
distilled water, and the arrears are isolated chromatographisch with 
the help of a column filled with Sephadex G50. The first Saeuleneluat 
contains the modified Hemoglobin. 

Example 10 

1 g imidazol, 1 g wA-Di mercapto-polyethylene glycol (mg 6000) and 0,6g 
Cyanurchlorld are solve in 50ml dry Benzen, and the solution is 
agitated 3 hours with ambient temperature. The solution is shifted 
filtered, with 20mg lipase from Rhizopus arrhizus, and the suspension 
is agitated 3 hours with 60° C. After the cooling and the Benzen in the 
vacuum with standard temperature is filtered is removed. The arrears 
are raised in distilled water and chromatographiert over a Sephadex 
G50-Saeule. A biocatalytically active, modified Lipasepraeparat is 
eluiert as a first parliamentary group of the column. 

Example 11 
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1 g w'-Amidoximderivat of the w-Methoxy-polyethylene glycol (mg 5000) 
to 15ml freshly distilled di methyl formamide are added, in which 0,3g 
Hemin and l,5g Imidazol were dissolved. After all components were 
dissolved, the solution is brought on a temperature from 0*C to 4°C, 
and added for solution a solution dlazotierten benzidine. The reaction 
mixture is brought on ambient temperature and 2 hours is agitated, 
afterwards the reaction mixture is registered in 75ml distilled water, 
and three times with in each case 20ml Benzen one extracts. The 
Benzenloesung is dried with sodium sulfate, restricted to 5 to 10ml 
and shifted with 75ml petrol ether. The precipitation with 
w-Methoxy-polyethylsnglykol modified complex from haemin and Imidazol 
is collected and dried with ambient temperature. 
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